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While some of the lost or damaged roperty will, very likely, be 
salvaged and repaired, the permanent k e s  in the district will, i t  is 
believed, be f a d y  represented b the foregoing total as the minor 
losses which were not reported wifi fully e ual in value the property 
salwged.-Albrrt Brand, Metmologiut in Cjarge. 

Cairo, m., river district. 

As applying to the months of December, 1917, and January, 1918, the 
winter of 1917-18 broke all records for heav snow and low trmperature. 
That is certainly true at Cairo and is prolably true as applied to the 
lower Ohio and Tennemee Rivera. 

At Cairo, Ill., December 9, 1917, a minimum temperature of -io F. 
was recorded, the earliest date in that month when such severe tempera- 
ture has occurred within the history of the station extending back 46 
years; Januar 12, 1918, a minimum tempmture of -16O occurred, 
equal to the 6wcst ever recorded here in any month; the mean tem- 
perature for December, 1917, 28 .7O,  was the lowcat mean for that 
month ever recorded with the exception of 2GAo, in December, 1833; 
and the mean temperature for January, 1918, 21.0°, was about 4 de- 
grees lower than that of any previous month, of record. Taking the 
two months, January, 1915, and the month preceding, combining their 
mean temperatures and dividing by 2, giving 24.8O as a basis of com- 
parison, we had a mean daily average 4.6 d e p c a  lower than that of 
an previous two consecutive month in the history of the station. 

&ring the 62 days comprising December, 1917, and January, 1918, 
35 days, had a m a m u m  temperature below 3 2 O .  

As a consequence of the extremely cold weather ice formed in the 
lower Ohio and Tennessee Rivera in uantitics never before recordrd, 
and which the oldest inhabitants he12 neither in memory or tradition. 
January 12, 1918, ppople crosapd the Ohio River at Cairo on the ice 
for the first time known, shore ice being about 15 inches in thicknrss, 
that in the channel probably about 2 inches. 

The Mississippi in the vicinity of Cairo has previously been frozen 
solidly enough to drive cattle acm, and no unusual records, relative 
to ice in that stream, were made, except that portion below Cairo where 
ice from +e Ohio affected it. 

The Ohio, below the mouth of tho  Wabaah, closed about December 
11, 1917, remained so for about 10 days, open until January 1, 1918 
closed until Februar 3, when 81’ h t  movementa occurred, the final 
break-up occurring c&.ring the n i f t  of February 6-7; the maximum 
thickneae of ice in the vicinity d Shawneetown, Ill., was 18 inches, 
and when the ice went out considerable gorging occurred, the river 
going above flood stw on the 8th, ice covering the fields on both sidcs 
of the river in that vicinit to a distance of one-half mile breakin 
down fencing and barns; t i e  fencing and buildings on thb class 05 
land are usual1 of flimsy structure and no considerable amount of 
damage resulk$; however, a steamboat and three or four gasoline 
boats were dcstroyed, having a total valuation of $15,000. 

In the Tennessee River, at  Elorenco, Ala., gorges described aa 70 
feet high iormed &t the canal and a number of families removed from 
their houseam a recautionary memure, although no damage even- 
tually occurred; t i e  main channel of the stream did not close at  any 
time, but seomed to almoet close at intervals from January 12-16, 
1918. Maximum thickneea of shore ice m a  about 18 irides. 

A t  Riverton, Ala., also, the main channel remained open, some 
small craft being damaged by floatmg ice, h a w  a valuation of $l,oOO. 

A t  Savannah, Tenn., a gorge formed about 8 feet in height and 
another gorge, u tream, waa reported to have been 14 feet in height; 
the damage in Et vicinity amounted to about $2,200 in all, lumber 
and buoys used in the operation of the local ferry boat being carried 
away by ice and flood. 

Ice appeared a t  Johnsonville, Tenn., December 16, channel remained 
open until January 13 and 14, at which time it appeared possible to 
cross on foot, although the pawage was not attempted by anyone; 
channel cleared January 15, with some slight damagc to small boata. 
none being lost; tho river became free €rom ice Janua 

l h o  mouth of the Tennessee River, near P d u ~ y ,  Ky., being 
reputed free from ice hazards, has been used as a winter anchorqe 
for many steamboats, especially upper Missieaippi River craft, for a 
number of years. The unprecedented ice conditions prevalent in the 
Tennessee and lower Ohio Rivers during the past Winter m d e  the 
eituation there haiardous, and during the early morning of January 
29, 1918, gorges carried away or sunk 8 steamboats, valued collect 
iwly  at $550,000. 1 he eteamera John L. Low y and Joe Foulla were 
not carried awa with the ice, but were damaged to the extent of 
about $2,500: 860, the ferryboat City of Cairo, in winter harbor at  
the mouth of the Tenneeaea, was damaged about 01,OOO. 

A t  Metropolis, Ill., Jo pa, Ill., and Mound Cit 111., coneiderable 
damage was done with %e patming of the orge {Awry 29, but the 
full extent of damage has not been estimates 

A t  Cairo, two wharf boata were sunk, one- wharf boat damaged by 
being pushed ashore by the ice, and all boata in the harbor were 

28-29. 

injured. The Bpmguc, the largest towboat pl ‘ g in Inland waters. 
was carried away but has since been r e c o v e x t h e  two wharf boata 
sunk had been in use a great man years, and were not of high intrinsic 
value, except as a matter of utiity; the entire local damage to river 
craft probably amounted to $50,000. 

on the Misshippi below Cairo, a steamboat 
beionwing to the d&el Box Co., was reported lost, value not esti- 
matea: and slight damages reeulted from the pass* of the gorge 
carrying away small craft and two houseboats at  New Bradrid, ko.  

A gorge at  Columbus, Ky.. held from late in December (Dec. 29, 
1917) until January 30, 1915, breaking when the Ohio-Tanneseee 
River gorges were forced upon it; foot passage between Kentucky 
and hlip~ouri, across the frozen Mieaiasippi, occurred a t  that point 
between Janua 10 and 15. 

Taken altogexer, ice conditions during the past m-inter throughout 
this river district were without precedent.-R. T. Lindlpy, &fctclcorolo- 
gist in Cilarge. 

A t  Hickman, Ii 

THE MISSISSIPPI RIVEB. 

St. Paul, Minn., river district. 
The channel closed a t  Robert Street bridge (location of gage) during 

the night of December 3-4, 1917; the thickness of the ice on Monday, 
December 10, was 7 inches; it increased to a maximum thickness of 
20 inches on February 11. During the afternoon and ni ht of Sun- 
day, March 3 4  the ice ran out, and on the morning of &arch 4 the 
channel was open from the High Dam fabout 3 mile8 above the mouth 
of the Minnesota River) to South St. Paul fabout 5 miles below tho 
gage). During the entire winter there was a narrow strip of open 
water along the shore on the gage side, from a large trunk sewer, about 
a half mile above the gage, to a mile below the gage. 

The breaking up of the ice was gradual and without any rise of the 
water and therefore without any damage resulting. 

A t  this date-March 20-the river is open from St. Anthony Falls, at 
Minneapolis. to near Hastinge, and possibly farther down (20 miles). 

I t  is ex cted that the ice in Lake Pepin will open in a few days.- 
J. N. R y P ,  r). Meteorologist in Charge. 

Dubupue, Iowa, river district. 
The Miesissippi River is now (Mar. 16, 1918) open at and near Du- 

bu ue. No gorges have formed, and the break-up has been. wholly 
wi&out damage. In  spite of the severity of the past winter the 
thickest ice in thie section was about 2 feet, which is not unusual. 
The heavy snow covering prevented extra heavy ice such as occasion- 
ually forms during a cold but “open ” winter. 

the Mimisnippi River opens up here on March 15, 
and this year g e  openiq waa two days earlier than the average. 
Some of the rivers of this dletrict, and also a portion of the Miesissippi 
above Dubu ue, are still frozen, but 1 think the break-u will be 
Boon and wi’thout unusual incident throughout the river $istrict.-- 
J.  H. Speneer, Melmologirrt in  Charge. 

On the avers 

Davenport, Iowa, river d i s tk t .  
No gorges worthy of mention formed in the Davenport district dur- 

ing the winter of 1917-18. Notwithstanding ita great thicknesu at  the 
beginnin of February, the ice broke up about two weeks earlier than 
usual and passed out quietly, without doing any particular damage. 
The river opened at Muscatbe on March 1, at Davenport and Clinton 
on March 3, aud at  Le Claire on March 3.-J. M. Sherrer, Meleoroloybt 
in  Cliurgc. 

Keokuk, Iowa, river district. 

The Miaaieeippi River was open for 2 miles south of the Keokuk Dam 
durin the en tm winter owing to the discharge from the power house. 

A t  h-amw, Ill., 5 miles south, it was frozen, and teama were 
crossing on the ice until the middle of January. 

By Eebruary 14 the ice had moved out fpm the lower Des Moines 
and from the MisRisaippi at \t’amw, between Gre ry and 
Canton, Mo. This rgw caused a rise o/%%?at \Varsaw, anf the  rise 
extended to Keokur 

A t  Ottumwa, Iowa, on the Dea Moines River, the ice broke up on 
Februar 12. a gorge formed north of Ottumwlr causing a fall of 3 
feet by &e 19th. the river closing temporarily by the 19th and opening 
permanently on the 22d. 

North of Keokuk tho ice formed dufing the winter to the thickness 
of 24 inches. breakin up for a Bhort.dutance above the dam by Feb- 
ruary 18, and by Fetruar 25 the ice was broken up far above the 
dam.--ELed J. Gouewisch, dbuerver in Charge. 
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Handat, Jfo., river district. 
The ice in the Misshippi River in this vicinit forme mrly, at- 

tained unusual thickness and broke up and passedrout mthout domg 
any damage. 

The first Boating ice appeared at  Bannibal on December 7 and the 
river became frozen above the Wabash bridge on December 9, \mthout 
forming any gorge, worth mentionin . A i  this p9int the river cnn- 
tinued frnzen over until 4.45 a. m. dbruary 1G. People crossed the 
river on this ice as late as February 11. 

Below the Wabaeh bridge the ice formed and extended out frnm the 
Ehqres and closed about a mile below town on December 17. Most of 
this ice went out on December 20, but soon re-Formed aiid by December 
30 the river was entirely frozen over below as well as ab:jve the bridge, 
exrept a small air ho!e just below the bridge. Below the bridge, 

eqde crossed the river on the ice from December 30 to Vebruary 9. 1 his ice broke up and moved out on February 14 and the icc above the 
bridEe began movin out on February 16. 

There was hcaw ioating ice in the river from February 1 G  to Fehru- 
ar 23, but from that time to March G only a little ice was observed. 

$he greateat thirkneea of ice observed was 17 inches on January 23. 
It probably was a little thicker during the first few days of February, - but no measurements were obtained. 

At other lac- in this river district the conditions were about the 
eame as at %annibal.-€3. L. Waldron, dieteomlogist in Charge. 

Memphis, Tenn., river district. 
The amount of ice padng through the Memphis district of the Mis- 

sis:ippi River during the winter months of 1917-18, is believed tu have 
been the greatest since the establishment of this station in 1871. Ice 
began moving past Memphis as early as December 13, 1917, and con- 
tinued in varying amounts during most of the time until February 10, 
1918, nuring Uecember the river a t  times waB nearly filled with 
m o w  ice, but not until the end of the month was there sufficient to 
interfere seriously with the movement of river craft, but on the 31st 
the ice became 80 heavy that only the largest boats attempted to run. 
Then on January 6, 1918, the ice gorged in a nannw stretch in the 
river near RichardFn Landing abqut50 miles abave Memphis, causing 
a complete suspension of navigahon to the north, but continued to 
muthern points until January 17 when a portion of the Richardson 
gorge broke away, and this mth the ice forming below the gorge filled 
the river from bank to bank, and on account ot the low stage of water, 
a garge was formed about two miles below Memphis. For two or three 
days there was no movement in the ice at  this place while the amount 
was constantly increasing from the flow frnm points above which, with 
the rapid increase in the water held back by the gnrge, 80 increased 
the strain during the early morning of the 20th, that the gorge gave way 
and the whole m a s  moved out carrying with it four of the Lee Line 
steamers that were unable to reach a safe harbor on account of the ice 
congestion. Two of thew steamers were crwhed and sunk a few miles 
below Memphis while the remaining two were finally saved. Also a 
small s t e m -  attached to the Mimissip i River Commiseion fleet and 
one barge WMI aunk b the ice. From $is time on to the end of Janu- 
ary, 1918, only a modrate amount of ice p a d  Memphis as the Rich- 
dRon -rge atill held. 

The &chardson Landing gorge extended a length of several miles, 
and at the Doint of formation reached from the river bed 4 to 10 feet 
above wat& level. At 1230 p. m. February 4, 1918, this gorge gave 
way under the great m u r e  of added ice and water and seven hours 
later, a1.out 7 p. m. t fe  van of this ice gorge reached Memphis, filling 
the river from shore to shore with an immense m m  of rough and jogged 
ice moving rapidly, some of the piled up caFes forming humniocks 10 
to 15 feet in height. The Richardson Landing gorge held prwtically 
intact 29 days. On February 5, soon after midnight the great Osceola, 
Ark., gorge (see Fig. 8) that extended from a little below Osceoln north- 
wnrd over 25 miles and first formed Januarr 14, 19lS--hroke with 
a loud report that was heard for several miles. This ire rearhed 
Memphis at 9 a. m. and before noon the river was again filled with D 
turbulent  ma^^ of ra idly moving ice which imprisoned numerous 
small river rraft, in afl about 35 pawing this station. sonie in  perfect 
condition and some crushed and sin' ing. The craft passing here were: 
Twenty-one barges, a few laden but mast of them empty; ? mhnrf 
boats: 4 house boats: 1 dry-dock: 1 ferryboat: one pile driver: 1 tie 
loader: an unfinished hull of a steamer. and a few others of unde- 
termined character. The unfinished hull is said to have come from 
Padurah, Ky. It ie thought that most of these craft were mved before 
reaching Helena a8 only a few paseed that lace. There were two 
barges loaded with l o p  one of which w a ~  smasied on one of the Bridge 
piers at Memphis. w ile the other passed on safely. Except the loss 
of the two Lee Line steamers and two small ones, the property of the 
Mississip i River Commission, there waa no local loss or damage to 
river r r a t  owned or controlled in the Mem his district. This was due 
to the fact that all local craft, exrept the Aeet of Government dredge 
boata safely moored in their harbor below the two railroad bridges, 

F ~ Y ,  1918 
were brought into tlie new canal that now p e e s  in front of the city, 
an estension of Wolf River that formed a eafe refuge against the moving 
ice and rmentcd the destruction of at least $600,000 worth of river 
craft. &tal' damage in this district $115,000. - 
\ailed in the MiRaissippi in this district during the winter of 187E7, 
which nt that time was said to have keen the coldest and most se\-ere 
winter in the last 30 years. On December 27, 1872, a gorge that had 
formed at Randolph; Tenn. (practirally the same lace aa Richardson 
Landing where the gorge of this year occurred) l%ke and out of 90 
steamers at  the Memphis harbor, S were totally destroyed and 7 badly 
daninged. The Brown C% Jones c'oal ('0. lost coal then valued at  
S150.000. On I?eremlier 30,1876, another gorge occurred at  Randolph, 
Tmn.. cawing a suspension of na\igation: and again in January, 1877, 
a gorge fnrrned nt the same place. In Janiiary, 18S7, navigation was 
siiepended for 10 days on account of ice gorges.-S. C. Enmy, .Vetcorolo- 
gist in Chtrrye. 

The WVcnther Biirrau records show that serious ice rwditions 

T7ic&sburg, Miss., river distrkt. 
Heavy floating ire began passing in the Miashippi River at Vicks- 

burg during the night of January 20-21, 1918. On the 22d and 23d, 
the heavy ice \vas frozen together along each shore for about one-third 
of the may across, and the balance was moving. On the 24th, 25th, 
and ZGth, the ice was all moving, and on the ?Tth, practically all had 
disappeared. Ymigation was greatly impeded from January 21 to 25, 
inclusive. A little of the ice reached h'atches Misa. on January 24. 

Heavy floating ice began passing on the night of $ebruary %lo, and 
the flow of heavy ice practicallv ended during the night of 10-11. 
Thkr waa gorge ice from the Richardson and Osceola gorges above 
Memphis, Tenn. Kavigation was impeded on the afternoon of Febru- 
ary IO by floating ice and d6bris.-Willioin E. Barron, llleteotologist in 
Charge. 

NORTHERN TRIBUTARIES OF OHIO AND LAKE ERIE 
DRAINAGE. 

n'ahmh river district. 
Ice formed in the river during the early days of December and by 

the 10th of the month the stream was frozen generally from source to 
mouth. Cold weather continued with ve little interruption and by 
February 1 the ice was 13 to 14 inches x i c k  in the extreme upper 
stream, 9 to 10 inches in the central portion, and 6 to 7 inches in the 
lower. After the first five days of February the weather became 
wamier, then thawing resulted, 80 that by the tune the ice broke up, on 
February 12. it waa from 4 to 1 inch Ices in the thicknesaea than it waa 
on the first of the month. 

The ice bmlio up at  Terre Haute, Ind., in the lower river late in the 
afternoon of February 11. but the general breaking up did not occur 
until the afternoon of February 12. On the morning of February 13 
the Rtrcam was full of ice at  all points.- Gor 'ngat Bomc points occurred 
on the lSth and l4th, but this \ms slight anfattended by little damage. 
In  fact jamming and gorging did not reach a point where it caused any 
unusual concern; thew conditions occurred in a much lees degree than 
m s  anticipated. 

By Febriiary 15 there was no ice in the up er river and this condi- 
tion prevailed in the lower stream by the 19J .  Nu ice waa observed 
in the river at  Terre Hautc on the 17th and for 30 hours before there 
was only a small amount noticed. 

In  the upper stream in tlie vicinity of Bluffton a few shots of dyne  
mite were used on February 11 and 12 with the view of protecting 
railroad and traction com any brid ea. No bridges were damaged. 
nor \ ~ m  any othez materiafdamage tone, in the Wabaah; a few small 
bridges that s an some of the tributaries of the Wabash were damaged 
more or less, B u t  no reliable information is available with respect to 
these. 

It is estimated that $5.000 will cover all damage from ice in the 
entire val1ey.l-W. P. Cade, Meteorologist in Charge. 

Fort Wa,yne, Id., river district. 
During the early part of December, 1917. the weather waa specially 

favorable to the formation of ice. zrticularly bekeen the 6th and 
16th. and much ice formed during g a t  perind on the Maumee and ita 
tributaries. Moderatdy high temperatures from December 19 to 24 
resolted in considerable thawing and the ice lost considerably in 
thickness: but from the closing days of December, 1917. until Feb- 
ruarv 5,  1915. the weather was unusually favorable to a rapid and sub- 
stantial increaae in the thickness of the ice cover. The ice attained 
its maximum thickness on February 4 or 5. and on these data, except 
at  Port Wayne, where the Maumec did not freeze entirely acrm during 
the winter, the general thickness of the ice ranged from 20 to 25 inchea. 

* Conditions on White River in Indiana, were much similar to those 
on the Wabash.-A. J. EI. 
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